We provide the first overview on spiders living in subterranean habitats in Europe, 30 including the first European subterranean spider checklist. In Europe there are 486 spider 31 species known to dwell in caves and other subterranean habitats, distributed across 22 32 families. Despite a few species being able to colonize caves across the whole continent, 33 approximately 90% of the species show a restricted distribution, occurring exclusively in 34 one or two countries. From a biogeographic perspective, Southern Europe emerges as the 35 main hot spot of subterranean spider diversity, showing the highest richness of endemic 36 species. Compared to other temperate regions of the world, some families appear to be 37 well represented and other poorly represented (or lacking) in European subterranean 38 habitats. Overall, it appears that the taxonomical knowledge on subterranean spiders in 39
I. INTRODUCTION 43
convergent adaptations in filtered subsamples of regional species pools (e.g., Gibert and 60 subterranean habitats constitute challenging working environments, making it difficult toaccumulation curve of species descriptions, which is far from reaching the asymptote 166 ( Figure 1) . 167
168

III. THE CHECKLIST OF EUROPEAN SUBTERRANEAN SPIDERS 169 170
We relied on the online taxonomic resources on spiders ; WSC 2017) 171 and the associated literature data in order to compile the checklist of the European 172 subterranean spiders. In the absence of detailed information on the epigean/hypogean 173 distribution and the natural history of the taxa of interest (Trajano and Carvalho 2017), we 174 based the ecological classification of species(troglobionts or troglophiles as defined in 175 Table 1 ) on troglobiomorphic traits reported in the original description of each species. 176
When available, ecological information was also considered. We acknowledged that in 177 many circumstances boundaries between categories can be vague; however, we intended 178 to provide a general indication of the degree of subterranean adaptation of European 179 spiders, which can be useful to delineate general patterns and considerations. 180
Regarding the countrywide distribution of each species, we relied on Nentwig et al. (2017) , 181 whereas we derived the global distribution from the WSC (2017). We included all 182
European countries, as defined in Spiders of Europe ). However, we 183 excluded the Azores, Madeira, and Canary Islands from the checklist as their insularity 184 leads to different processes which shape regional diversity. 185
The comprehensive checklist is reported in the Supporting information Table S1 . Overall, 186
we identified 195 troglobiont ( Figure 2 ) and 291 troglophile species (Figure 3) , distributed 187 altogether in 92 genera across 22 families (Table 2) . A number of these species are poorly 188 described, given that many descriptions (ca. 60 species) are based on a single sex and/or 189 lack diagnostic illustrations.
showing minor exaptations to the subterranean life, which possibly recolonized the 216 subterranean habitat after the glacial retreat (Růžička 1999; Figure 4a Sket (2000) reported the presence of 9 arachnid 267 species coexisting in the Postojna-Planina hypogean system in Slovenia, and 10 in the 268
Pestera de la Movile cave in Romania (Culver and Sket 2000). 269
The co-occurrence of two or more congeneric species within a single cave is even rarer, 270
and it is often mediated by niche partitioning. In Alpine Pimoa (Pimoidae), the coexistence 271 of species was observed for the troglophiles P. delphinica and P. graphitica, with 
VII. FUTURE LINES OF RESEARCH 381
Several questions concerning the biogeography of subterranean spiders in Europe remain 382 mostly unanswered. In this perspective, the checklist of European cave-dwelling spiders 383 herein provided aims at setting a baseline for speleobiological, arachnological andi) Phylogeographical patterns. Research is needed to shed light on the diversification and 388 origin of the European cave fauna and to understand which are the closest extant relatives 389 of cave obligate species. In particular, establishing empirical phylogenetic patterns of cave 390 species using broad taxonomic samples-both cave and epigean species-appears to be 391 a promising line of enquiry. 
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